W e carried out a prospective study in order to establish to what extent the intra-articular evaluation undertaken during arthroscopy of the knee differed between surgeons. Two senior specialist registrars and a consultant orthopaedic surgeon with a special interest in knee surgery were involved. A total of 78 knee arthroscopies (78 patients) was studied. Arthroscopy was first carried out by the trainee and then by the senior author (ACWH). The intra-articular evaluation during the arthroscopy was recorded independently by a third person in the operating theatre. Data were collected to record variations in examination under anaesthesia, the morphology and pathology of the menisci and anterior cruciate ligament and the state of the articular surfaces.
Interobserver variation in pathological classifications and during diagnostic procedures is well known and requires validation by study of inter-and intraobserver error. 1 Validation of operative procedures can be difficult since the technique depends on surgical experience. 2 Arthroscopy is a reliable procedure for the diagnosis and treatment of internal derangements of the knee. The arthroscopic assessment of articular cartilage and synovium is reported to be more than 95% sensitive. 3 There has, however, been no documentation in the English literature of interobserver variation during arthroscopic evaluation of the knee. We therefore carried out a prospective study to establish to what extent the findings at arthroscopy of the knee vary between different surgeons.
Patients and Methods
Two senior specialist registrars (trainee 1 (MS), trainee 2 (AJ)) and a consultant orthopaedic surgeon (ACWH) with a special interest in surgery of the knee took part in this study. The trainees had worked with the consultant for a period of eight and seven months, respectively. Both had received orientation training for one month in the techniques of examination under anaesthesia (EUA) and of arthroscopic evaluation under the guidance of the consultant before the study began, in order to reduce any possible discrepancy in the interpretation of pathological conditions and the level of interobserver variation. A total of 78 patients was studied; 51 had a clinical diagnosis of medial or lateral meniscal abnormality, 18 required evaluation of the anterior cruciate ligament (ACL), with or without meniscal or other ligamentous injuries, and nine required debridement. We excluded those with previous septic arthritis of the knee, total knee replacement, or a previous reconstruction of the ACL, those on whom arthroscopy was to be undertaken without a tourniquet, and others who required removal of metalwork from the joint.
The preoperative clinical diagnosis was available to both the trainees and the consultant before surgery. Arthroscopy was carried out under general anaesthesia and tourniquet control. The trainees undertook the EUA separately from the consultant.
EUA was followed by arthroscopic examination by the trainee while the supervising consultant remained outside the operating theatre. No therapeutic procedure was carried out and only a probe was used to assess the different compartments of the knee in order to avoid damage to the intra-articular structures. The trainee's findings were recorded on a proforma by an independent third person before the consultant returned to the operating theatre. He then repeated the arthroscopy without knowledge of the trainee's findings. The consultant's findings were recorded separately on the same proforma. Any required surgical intervention was then undertaken.
Data were placed into four categories: 1) findings at EUA; 2) the presence and morphology of any meniscal tear; 4 3) the integrity of the ACL; and 4) the presence of defects in the articular surface. The EUA included the anterior and posterior drawer tests, Lachman's test, the pivot-shift test, tests of collateral ligament stability and an estimation of the range of movement.
5 Ligamentous laxity was graded 6 as 1 (minimally lax) to 4 (severely lax) and disagreement was recorded when the examiners varied by more than one grade. If damage to the ACL was seen it was reported as either complete or partial. The Outerbridge classification was used to record defects in the articular surface. 7 
Results
Trainees 1 and 2 undertook 45 and 33 knee arthroscopies, respectively. Table I shows the incidence of disagreement between the trainees and the consultant. The overall disagreement was 23% at EUA. Seven EUAs showed disagreement by more than two grades (>10 mm laxity). Although the overall incidence of disagreement concerning the presence of meniscal tears was 19% there was a wide difference of opinion regarding the morphology of the tear. Table II shows the disagreement for trainee 1 and Table III shows that for trainee 2.
The pathology of the ACL produced disagreement in 18% of knees. The range of descriptions included a normal ACL and complete and partial rupture.
For defects of the articular surface the interobserver variation was 18%. The medial and lateral patellar facets were the most common sites of disagreement for both trainees. The next common site was the trochlear notch.
A significant improvement in agreement between the consultant and the trainees was noted as the study progressed.
Discussion
The technique of choice for the diagnosis of abnormalities of the knee is arthroscopy. 3 As with any operative procedure, however, it is open to error if the operator is inexperienced or is inadequately supervised. The awareness of being under observation may also alter the way in which a person behaves. 8 Our results show an overall difference of 20% in the findings for arthroscopic evaluation between a senior trainee and a consultant orthopaedic surgeon with a special interest in knee surgery. The trainees were within 12 months of completing their training, although neither claimed a special interest in knee surgery. There was a trend towards better agreement in the latter part of the study as the number of patients increased.
Our study highlights the fact that arthroscopic findings must be treated with caution, particularly if the operator is inexperienced. It questions earlier, published results of knee arthroscopy when more than one surgeon has been involved or when proper supervision of an inexperienced surgeon has not been undertaken.
No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article. 
